Transcriptional regulation of cellular ageing by the CCAAT box-binding factor CBF/NF-Y.
Cellular ageing is a systematic process affecting the entirety of cell structure and function. Since changes in gene expression are extensive and global during ageing, involvement of general transcription regulators in the phenomenon is likely. Here, we focus on NF-Y, the major CCAAT box-binding factor, which exerts differential regulation on a wide variety of genes through its interaction with the CCAAT box present in as many as 25% of the eukaryotic genes. When a cell ages, senescing signals arise, typically through DNA damage due to oxidative stress or telomere shortening, and are transduced to proteins such as p53, retinoblastoma protein, and phosphatidylinositol 3-kinase. Among them, activated p53 family proteins suppress the function of NF-Y and thereby downregulate a set of cell cycle-related genes, including E2F1, which further leads to downregulation of E2F-regulated genes and cell cycle arrest. The p53 family also induces other ageing phenotypes such as morphological alterations and senescence-associated beta-galactosidase (SA-gal) presumably by upregulation of some genes through NF-Y suppression. In fact, the activities of NF-Y and E2F decrease during ageing and a dominant negative NF-YA induces SA-gal. Based on these observations, NF-Y appears to play an important role in the process of cellular ageing.